Supplementary Results
Supplementary Table 1. Functional characterization and structure prediction for tested mutants of a GAL4-Q-PAS1-VP16 chimeric transcription factor.
Construct
Coiled-coil probability, % Hydrophobic moment EGFP reporter expression level (a.u.)
GAL4 (68) To utilize GAL4-Q-PAS1-VP16 heterodimerization with BphP1, a series of the GAL4-Q-PAS1-VP16 deletion mutants, which differ in a joining region between GAL4 and Q-linker, were constructed and tested in transcription activation assay. For all tested fusions the probability of forming a coiled-coil motif was predicted using a MARCOIL algorithm 24 . An amphiphilicity of the helix joining regions was analyzed using a HeliQuest software 25 . Generally, the constructs with higher coiled-coil probability and hydrophobic moment showed higher expression level of the EGFP reporter. 
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Chemical cross-linking of purified PpsR2 mutants.
Mild chemical cross-linking of PpsR2 mutants was performed using carbodiimide (EDC) and Nhydroxysuccinimide (NHS). It was shown that all constructs containing Q-linker constructs formed dimers. Dimers are indicated with arrows. The gel was stained with Coomassie blue. BphP1 interaction with the Q-PAS1, Q-linker and PpsR2dHTH fragments before background subtraction.
Quantification of the densitometry data of pull-down experiments where the Q-PAS1, Q-linker and PpsR2dHTH interacted with BphP1 in the samples illuminated with 740 nm light during 2 h.
The similar samples were also kept in darkness. All samples were resolved in the SDS-PAGE gel and visualized using the zinc-induced fluorescence assay. These results after the normalization and background subtraction are shown in Figure 1d . Error bars represent s.e.m., n=3 experiments.
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Chemical cross-linking of the purified BphP1 and Q-PAS1 proteins.
The purified samples of BphP1 and mRuby2-tagged Q-PAS1 were analysed by the chemical Scheme of the BphP1-PpsR2 transcription activation based on the TetR-tetO system.
Under 740 nm light, the NLS-PpsR2-VP16 fusion interacts with the BphP1-TetR protein, resulting in a relocalization of the whole protein complex to a nucleus. In the nucleus, VP16
activates transcription of a SEAP reporter after the recruitment of TetR to the tetracycline response elements (tetO) upstream of a SEAP reporter sequence. Comparison of the TetR-tetO based transcription activation achieved with the original BphP1-PpsR2 system and the smaller BphP1-Q-PAS1 system.
The SEAP reporter expression in HeLa cells co-transfected with constructs encoding either a BphP1-Q-PAS1 system (left bars) or a BphP1-PpsR2 system (right bars) and with a pTRETight-SEAP reporter plasmid, using the approach described in Supplementary Figure 5 . The cells were illuminated using the 30 s 740 nm light / 180 s darkness pulsed mode. The observed light-to-dark contrast was 9.5-fold for BphP1-Q-PAS1 and 8.7-fold for BphP1-PpsR2 systems.
Error bars represent s.e.m., n = 3 experiments. Kinetics of the TetR-tetO transcription activation using the original BphP1-PpsR2 system and the smaller BphP1-Q-PAS1 system. The SEAP reporter expression in HeLa cells co-transfected with constructs encoding either a BphP1-Q-PAS1 system (red bars; pQPAS207 plasmid) or a BphP1-PpsR2 system (black bars; pKA207 plasmid) and with a pTRE-Tight-SEAP reporter plasmid, using the approach described Probability of coiled-coil formation calculated for various GAL4(DBD)-Q-PAS1-VP16 fusion mutants.
The probability of the coiled-coil formation was calculated using the MARCOIL algorithm.
Value of each probability was calculated for a certain position of amino acid residue in the amino acid sequence of the α-helices joining region. The GAL4(DBD)-Q-PAS1-VP16 fusion constructs with a high probability of the coiled-coil retention resulted in the higher reporter expression (see Supplementary Fig. 10 ). HeLa cells were co-transfected with constructs expressing the GAL4-Q-PAS1-VP16 mutants having different positions of a fusion between the GAL4 and Q-linker helices (see Fig. 3b ), an NLS-BphP1-mCherry and a pG5-EGFP reporter in the 1:1:3 ratio and analysed using flow cytometry. The cells were either illuminated using the 10 s 740 nm light / 60 s darkness pulsed mode or kept in darkness. Error bars represent s.e.m., n = 3 experiments. See Figure 5 for more details.
